METHODS
Healthy mongrel dogs of either sex weighing 15-20Kg were anesthetized with sodium pentobarbital (25-30mg/Kg,i.v.).
Respiration was controlled to maintain blood gases within normal ranges by volume adjustment and supplemental oxygen. Small polyethylene catheters were inserted and positioned in the inferior vena cava and the ascending thoracic aorta for blood withdrawal and systemic pressure monitoring, respectively. Left thoracotomy was performed and the heart was suspended within a pericardial cradle. Approximately 2.5cm of the left circumflex artery (LCx), from its origin to the first major branch, was dissected free from surrounding tissues and an electromagnetic flow probe and a pneumatic occluder cuff were placed around the vessel. A thick cotton string (diameter 1.0mm, length 5cm) for producing coronary stenosis was loosely positioned around the vessel between the flow transducer and the cuff. A small, polyethylene end-hole catheter was inserted into a small branch of the LCx distal to the occluder cuff for coronary pressure monitoring.
An umbilical tape was placed around the descending thoracic aorta to raise proximal aortic pressure by 20-50mmHg.
The dog received a dose of 5,000-7,000 units of heparin intravenously just before coronary catheterization and 1,000 units every 30min thereafter.
In order to verify that the coronary catheter did not impair the flow response, the LCx was occluded for 15sec before and after inserting the coronary catheter and the hyperemic response observed.
Changes in proximal coronary pressure: Ten dogs were used for this experiment.
After baseline flow and pressures were recorded, the LCx was constricted with a cotton string at a degree which nearly eliminated reactive hyperemia: peak reactive hyperemia flow rate after 15sec of coronary occlusion was less than 120% of the preocclusion flow rate. After 5min to establish a new steady state, the hemodynamic parameters were recorded, following which the descending thoracic aorta was constricted by the umbilical tape to elevate blood pressure. After recording of coronary flow and distal coronary and proximal aortic pressures were performed, the umbilical tape was completely released to allow aortic pressure to return to the control level. After 30min, blood pressure was lowered by 15-50mmHg by removal of blood from the inferior vena cava via the catheter.
Changes in distal coronary pressure: This experiment was conducted in 7 dogs using surgical preparations similar to those described above except that the LCx of the dog received one more coronary catheter, 1.0mm in outer diameter, distal to the first catheter as illustrated in Fig.1 . In order to verify that the second coronary catheter did not affect the distal coronary resistance, coronary flow response to a 15sec occlusion of the LCx was observed before and after inserting the coronary catheter. When the difference between peak flow rate during reactive hyperemia before and after insertion of the coronary catheter was greater than 15%, the results were not included in the data. The proximal end of the second coronary catheter was connected to a Harvard constant infusion pump. Coronary pressure distal to the stenosis was varied by blood infusion into or blood withdrawal from the LCx with the pump. In order to elevate distal coronary pressure, approximately 25ml of arterial blood were removed anerobically from the aorta just before use and infused into the LCx via the second coro- for measuring resistance of a large coronary segment (RL) was dissected free from the surrounding tissue, including the autonomic nerves. Furthermore, alpha adrenergic tone could not be affected in those experiments where distal blood flow was modified directly by blood infusion into or withdrawal from the distal coronary bed. Our previous studies revealed that a brief period of coronary occlusion15) and isoproterenol infusion5) caused stenosis resistance to increase and distal coronary pressure to decrease. We utilized a stenosis with a sharp orifice which caused resting coronary blood flow to decrease by approximately 40%, whereas clinically observed coronary stenoses are of variable length. While a long stenosis produced a larger pressure drop through the stenosis than does a sharp orifice, the difference is most pronounced for a moderate stenosis and disappears when the stenosis becomes more severe.16) When an approximately 90% stenosis is required to produce any reduction in coronary blood fl ow,8) the orifice and the long stenosis behave essentially identically.16) It was suggested that the wall elasticity of the artery contributed to changes in resistance.17) For an isolated carotid artery segment or flexible rubber tubing with an anatomically fixed stenosis, the calculated stenosis resistance was increased in association with a reduction of the distal pressure, while solid polyethylene tubing showed no significant changes in stenosis resistance due to alterations in distal pressure. Santomore and Walinsky18) have proposed that the reduction in distal coronary pressure causes a mechanical collapse of the wall at the stenotic segment of the coronary artery resulting in a passive narrowing of the segmental stenosis. Our results are very consistent with their assumption: an elevation of distal coronary pressure lowered the stenosis resistance and a fall in pressure raised the resistance. Thus, the present study confirmed their hypothesis and expanded it to include a quantitative estimation of changes in stenosis reistance as a result of changes in distal coronary pressure.
